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Pursuant  in  KiMli  l«iw  '>?-dh'’,  Phase  1  Inspection  Report*  are  prepared 
under  guidance  contained  in  the  rec  .amended  guidelines  for  safety 
Inspection  of  dans,  published  Sv  t he  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  2011*.  The  purpose  of  a  Phase  I  Inspection  is  to 
identify  enped  1 1  i  oust  v  those  dans  which  nav  pose  hasarda  to  hunan  life  i>r 
property.  The  aaaesanent  of  the  general  conditions  of  the  dan  ia  based 
upon  available  data  and  visual  inspection.  Detailed  Investigation  and 
analyses  involving  topographic  napping,  subsurface  I nvest Igat Iona , 
testing,  and  detailed  conput at  1 ona I  evaluations  are  hevnnd  the  scope  of  a 
Phase  t  Investigation;  however,  the  Investigation  ia  intended  to  identify 
snv  need  for  such  studies. 

Rased  upon  the  field  conditions  .it  the  tine  of  the  field  Inspection  and 
all  available  engineering  data,  the  Phase  1  report  addresses  the 
hvdraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aapecta  of 
the  dan.  The  engineering  techniques  enploved  give  s  reasonably  accurate 
assesanent  of  the  condltl  ona  of  the  dan.  It  should  be  realised  that 
certain  engineering  aapecta  cannot  be  fully  analysed  during  a  Phase  I 
Inspection.  Asseasatent  a  rid  renedtal  neasurea  in  the  report  include  the 
requ  I  reagent  a  of  additional  indepth  study  when  neceasarv. 

Phase  1  reports  Include  project  Infomarinn  of  the  dan  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydrant  1c /hydrologic 
data  of  the  watershed,  dan  stability,  visual  Inspection  report  and  an 
asMisasnt  including  required  renedial  neaaures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recowended 
Guidelines  for  Safety  Inspection  of  Daas ,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  froa  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  daas  which  aay  pose  hazards  to 
human  life  or  property.  The  assesaaent  of  the  general  condition  of  the 
daa  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  aapping,  subsurface 
investigations  testing,  and  detailed  coaputational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dan  is  based  on  observations  of  field  conditions  at  the 
tine  of  inspection  along  with  data  available  to  the  inspection  teaa.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obacure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydro'.og.c 
and  hvdraulic  analyses.  In  accordance  with  the  established  guidelines, 
rhe  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
p.is'ng  a  highly  inadequate  condition.  The  design  flood  provides  a 
moasute  of  relative  spillway  capacity  and  serves  aa  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROCRAM 

BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dm: 

State: 

Location: 

USCS  Quad  Sheet: 
Stream: 

Date  of  Inspection: 


Turner  Dam 
Virginia 

Rockbridge  County 
Natural  Bridge,  Virginia 
Tributary  of  Cedar  Creen 
7  July  1981 


Turn* r  Dam  is  an  earthfill  structure  about  BOO  feet  long  and  45.2 
feet  high.  The  dam  is  owned  and  maintained  by  Natural  Bridge  of 
Virginia,  a  private  firm.  ,Thc  dam  is  classified  as  an  intermediate 
size  dam  with  a  significant  hazard  classification.  The  designed 
principal  spillway  is  a  10-inch  steel  drop-inlet  stand  pipe  located  in 
the  reservoir.  Because  of  underlying  cavernous  limestone  beneath  the 
reservoir,  the  water  level  is  considerably  below  the  normal  design 
pool.  There  are  two  emergency  spillways.  The  left  emergency  spillway 
is  an  open  channel  spillway  which  is  a  low  point  in  natural  ground. 

The  right  emergency  spillway  is  an  open  channel  cut  into  natural 
ground.  The  reservoir  was  designed  for  recreation  but  also  serves  as 
flood  control  for  the  community  of  Natural  Bridge. 


Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  1/2  PMF.  uThe  spillways  will  pass  the  PMF  without 
overtopping;  therefore,  the  spillways  are  adjudged  as  adequate. 

The  visual  inspection  revealed  no  apparent  problems  or  remedial 
measures  in  need  of  immediate  attention. f A  stability  check  is  not 
required.  There  is  no  formal  regular  maintenance  operation  program  or 
warning  system,  and  it  is  recommended  that  k  formal  maintenance 
program  and  warning  system  be  established.  The  maintenance  items 
listed  in  Section  7.2  should  be  accomplished  as  a  part  of  the  regular 
maintenance  program  within  the  next  12  months. 


Submitted  By: 

Original'  signed  b'yr 

r*'Tl  c.  ArrVrnon ,  Jr. 


CARL  S.  ANDERSON,  JR.,  P.E. 
Acting  Chief,  Design  Branch 


Recommended  By 

Or'  ' -1  signed  by 

JACK  G.  STARS 


JACK  G.  STARR,  P.  E. 

Chief,  Engineering  Division 


Approved: 

C.'  1  f'c.i'l  by 

)■;  M.  Jerks 


RONALD  E.  HUDSON 

Colonel  Corps  of  Engineers 

Commander  and  District  Engineer 

SEP  1  8  1981 

Date: _ . 
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SECTION  1 


PROJECT  INFORMATION 


1 . 1  General : 

1 • 1 - 1  Authority :  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Turner  Dam  is  an  earthfill 
structure  approximately  800  feet  long  and  45.2  feet  high.  The  crest 
of  the  dam  is  22  feet  wide  with  an  average  crest  elevation  of  1258.0 
feet  msl.  The  upstream  slope  is  1.0  vertical  to  2.6  horizontal 
(1V:2.6H).  The  downstream  slope  is  1V:3H.  There  is  no  slope 
protection. 

According  to  Mr.  Barger,  a  local  resident,  the  foundation  was 
keyed  into  the  residual  soil.  There  is  no  known  foundation  drainage 
system.  There  are  no  visible  foundation  drain  outlets. 

The  designed  principal  spillway  is  a  10-inch  steel  drop-inlet 
stand  pipe  located  in  the  reservoir.  The  stand  pipe  is  connected  to 
another  10-inch  steel  pipe  passing  through  the  dam  at  low  level  and 
discharges  at  the  downstream  toe.  A  plug  has  been  placed  into  the 
outlet  pipe  to  prevent  leakage  through  the  dam. 

The  left  emergency  spillway  is  an  open  channel  spillway  which  is 
a  low  point  in  natural  ground.  The  approximate  width  is  100  feet  with 
a  minimum  elevation  of  1255.0.  Flows  through  this  spillway  will  pass 
into  the  downstream  channel  at  the  toe  of  the  dam. 

The  right  emergency  spillway  is  an  open  channel  cut  into  natural 
ground.  The  approximate  width  is  40  feet  with  a  minimum  elevation  of 
1252.3.  Flows  through  this  spillway  will  pass  down  hill  and  enter  the 
downstream  channel  after  the  channel  parallels  U.  S.  Route  11. 

The  reservoir  can  be  dewatered  by  rotating  the  10-inch  stand  pipe 
from  a  vertical  to  horizontal  position  and  unplugging  the  outlet  pipe 
below  the  dam. 


1*2.2  Location:  Turner  Dam  is  located  on  a  tf'butary  of  Cedar 
CreeK  less  than  one  mile  north  of  Natural  Bridge,  Virginia. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  size  dam  as  defined  in  Reference  1  of  Appendix  IV. 

1.2.4  Hazard  Classification:  The  dam  is  located  less  than  one 
mile  north  of  Natural  Bridge,  Virginia.  Several  homes  located  on 
U.  S.  Route  11  and  several  businesses  around  the  parking  lot  to  the 
Natural  Bridge  Visitation  Center  could  sustain  property  damages  due  to 
a  dam  failure.  Therefore,  a  significant  hazard  classification  is 
given  for  this  structure  according  to  guidelines  contained  in 
Section  2.1.2  of  Reference  1,  Appendix  IV.  The  hazard  classification 
used  to  categorize  dams  is  a  function  of  location  only  and  has  nothing 
to  do  with  their  stability  or  probability  of  failure. 

1.2.5  Ownership:  Natural  Bridge  of  Virginia 

1.2.6  Purpose :  The  dam  was  built  for  recreation  but  now  serves 
as  limited  flood  control. 

1.2.7  Design  and  Construction  History:  The  designer  of  Turner 
Dam  is  unknown;  although  the  Soil  Conservation  Service  did  offer  some 
assistance  in  design.  Echols  Brothers  built  the  dam  in  1947.  The 
outlet  pipe  through  the  dam  was  plugged  around  1975  to  prevent  leakage 
through  the  dam.  The  reservoir  level  during  normal  operations  never 
reaches  the  designed  normal  pool  level  due  to  seepage  into  the 
underlying  cavernous  limestone  at  about  elevation  1234.65. 

1.2.8  Normal  Operational  Procedures:  Water  passes  automatically 
into  the  underlying  cavernous  limestone  when  the  reservoir  rises  to 
elevation  1234.65.  The  principal  spillway  will  not  function  with  the 
plug  placed  into  the  outlet.  If  the  reservoir  rises  to  elevation 
1252.3,  water  will  pass  over  the  left  emergency  spillway.  At  the  pool 
continues  to  rise  it  will  pass  through  the  right  emergency  spillway  at 
elevation  1255. 

1*3  Pertinent  Data: 


1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  0.32 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  reservoir  pool  has  not 
reached  the  left  emergency  spillway,  elevation  1252.3. 

Pool  level  at  crest  of  dam 


Left  Emergency  Spillway . . . . . 582  cfs 

Right  Emergency  Spillway . . . ...3810  cfs 
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1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  lof (owing  table: 


TABLE 

l.l  DAM  AND 

RESERVOIR 

DATA 

Reservoi r 

Elevation 

feet 

Item  msl 

Area 

Acres 

Canac  i  tv 

Acre  Watershed, 

feet  Inches 

Length 

feet 

Crest  of  Dam 

1258.0 

22.5 

355 

20.8 

1150 

Left  Emergency  Spillway 

Cres  t 

1255.0 

21.9 

291 

17.1 

1100 

Right  Emergency  Spillway 

Crest 

1252.3 

21.3 

240 

14.1 

1050 

*  Normal  Pool 

1234.65 

1.8 

4.3 

0.3 

550 

Streambed  at  Down- 

stream  toe  of  dam 

1212.8 

• 

• 

— 

*  Elevation  is  controlled 

by  seepage 

lost  into 

unde  flying 

cavernous 

limestone 
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ENCINEERINC  DATA 

2.1  Design:  There  is  no  known  design  information,  except  that  the  Soil 
Conservation  Service  did  offer  some  assistance  in  design. 

2.2  Const  rue  t ion :  The  dam  was  constructed  by  Echols  Brother 
Construction  Company.  The  dam  was  completed  in  1947.  According  to  Mr. 
Barger,  the  foundation  was  keyed  into  the  residual  soil.  The  embankment 
material  was  borrowed  from  an  area  along  the  left  side  of  the  reservoir. 
There  are  no  known  construction  records. 

2.3  Evaluat ion:  There  is  insufficient  information  to  evaluate  the 
foundation  condition  and  the  embankment  stability. 


I 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings : 

3.1.1.  General :  The  results  of  the  7  July  1981  inspection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection,  the  weather 
was  sunny  and  the  temperature  was  about  90s  F.  The  reservoir 
elevation  was  1234.69  feet  msl .  The  inspection  team  was  unable  tc 
determine  the  elevation  of  design  normal  pool,  but  it  appeared  to  be 
about  12  feet  above  the  existing  pool  or  about  1248  feet  msl.  Tne 
tailwater  elevation  was  not  measured  since  the  downstream  channel 
dry,  however,  the  downstream  channel  elevation  at  the  toe  of  the  dam 
was  about  1212.8  ft  msl.  There  are  no  known  past  inspection  report* 
avai lable. 

3.1.2  Embankment :  The  genera!  soil  condition  was  moist.  There 
are  no  signs  of  surface  cracks,  unusual  movement,  or  misalignment. 
There  is  surface  erosion  on  the  upstream  slope  probably  due  to 
pedestrian  and  cattle  traffic  and  aggravated  by  surface  runoff.  There 
is  no  riprap  on  the  upstream  face.  The  embankment  material  is  a 
residual,  red  high  plastic  clay  borrowed  from  an  area  adjacent  to  the 
left  side  of  the  reservoir.  The  downstream  slope  ha*  a  good  covering 
of  grass.  The  crest  serves  as  a  gravel  access  road.  There  are  no 
known  drains.  There  is  one  tree  about  12  inches  in  diameter  on  the 
upstream  slope  near  the  right  abutment. 

3.1.3  Principal  Spillway:  A  10-inch  steel  pipe  serves  as  the 
principal  spillway  drop  inlet  riser.  The  outlet  pipe  is  a  low  level 
outlet  pipe  which  passes  through  the  embankment  and  discharges  near 
the  downstream  toe.  The  outlet  is  plugged  to  prevent  leakage.  The 
principal  spillway  standpipe  can  be  rotated  from  a  vertical  to 
horizontal  position  and  the  plug  removed  from  the  outlet  pipe  to 
dewater  the  reservoir. 

3.1.4  Emergency  Spillway:  LEFT  -  The  emergency  spillway  is 
located  in  natural  ground  at  the  left  abutment.  A  gravel  access  road 
traverses  the  control  section.  The  approach  channel  has  a  good  grass 
cover.  The  discharge  channel  is  down  the  left  abutment  contact  and 
has  a  good  grass  cover. 

RIGHT-  The  control  section  was  cut  into  natural  ground  and  has  a 
good  grass  cover.  The  gravel  access  road  traverses  the  control 
section.  The  approach  channel  has  a  good  grass  cover.  The  discharge 
channel  is  down  the  right  abutment  and  has  a  good  grass  cover. 

3.1.5  Instrumental i on :  There  is  no  instrumentation  on  the  dam. 

3.1.6  Reservoir  Area:  The  right  reservoir  slopes  are  moderately 
steep  with  the  left  reservoir  slopes  having  a  gentle  rise.  The 
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iaituu  reservoir  area  is  grasaed ,  and  the  rest  af  ttw  4raiM|«  area 
ii  heavily  weeded.  Mo  lekris  saa  observed  ta  the  reservoir.  There  is 
aa  available  information  pertaining  ta  sedimentation. 

The  reservoir  is  maintained  at  about  l?  foot  bale*  kesigi  ssraal 
pool  by  seepage  iota  the  underlying  cavernous  limestone,  aicayt  during 
periods  of  above  aanaal  rainfall.  One  opening  m  the  limestone,  about 
f  inches  m  diemeter  is  located  about  half  way  around  the  right  side 
of  the  reservoir.  A  smaller  opening  is  located  approausately  at  the 
right  abutment,  ceotact.  At  the  time  af  the  inspection  it  was  below 
the  pool  level,  but  appears  to  be  4  to  b  inches  m  diameter. 

l.l. 1  Pawns t ream  Channel :  The  downstream  channel  is  a  natural 

etreanbed  through  terrain  characterised  as  hilly  to  mountainous.  The 
slopes  are  moderate  end  have  a  good  grass  cover.  The  channel  rune 
from  the  small  stilling  basin  at  the  downstream  toe  of  the  dam.  There 
are  aeverel  homes,  a  gas  station,  and  the  parking  facilities  for 
Natural  bridge  Visitors  Center  within  one  mile  downstream  of  the  dam. 

1.2  ivaluat ion :  Overall,  the  dam  appears  to  he  in  good 
condition.  However,  the  inspection  revealed  certain  preventive 
amintenance  items  which  should  be  scheduled  as  part  of  an  annual 
maintenance  program.  These  are: 

a.  The  tree  on  the  upstream  slope  should  be  cut  down  and  the 
root  structure  removed.  The  subsequent  hole  should  be  backfilled  with 
contacted  fill  and  aeeded. 

b.  A  good  stand  of  grass  should  be  established  to  cover  the 
entire  upstream  slope. 

c.  A  staffgage  should  be  installed  in  the  reservoir  to 
eatend  above  the  top  of  the  dam. 
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SECTION  4 

Oft RATIONAL  PROCEDURES 


4.1  Procedures  :  Th«  present  normal  pool  elevation  ie 
approaimat ley  12)4. 45  feet  eew  see  level.  The  reservoir  was  designed 
(or  recreation  but  nov  serves  as  limited  flood  control.  Seepage  at 
epprosinate  elevation  12)4.4)  passes  into  the  underlying  cavernous 
liawstone.  During  heavy  rains  the  pool  rises  and  flows  will  pass 
downs t rean  when  the  reservoir  reaches  elevation  12)2.),  which  is  the 
crest  of  the  right  ea*rgency  spillway.  The  left  esMrgency  spillway 
crest  is  at  elevation  12)). 0.  The  reservoir  can  be  lowered  by 
raoving  the  plug  on  the  outlet  pipe  and  rotating  the  stand  pipe  to 
the  horisontal  position. 

4.2  Mj^ntejvjncj^  There  is  no  formal  maintenance  program. 

4.)  Kgjr^n^_Jjf»£em :  At  present  time,  there  is  no  warning  system 
or  emergency  operation  plan  for  Turner  Dam. 

4.4  Ev^Uw^t^jn^  The  dam  does  not  require  an  elaborate  operation 
and  maintenance  procedure.  However,  a  regular  formal  maintenance 
procedure  should  be  established  with  documentation  to  detect  and 
correct  problems  as  they  occur.  It  is  recaaesended  that  a  formal 
emergency  procedure  be  prepared  and  furnished  to  all  operating 
personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 


» 
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SECTION  5 

HYDRAULIC /HYDROLOGIC  DATA 


5.1  De»  ten :  Non*  utr*  available. 

5.2  Hjjdrjjlo^w^In^ornjtj^ :  Nona  war*  available. 

5.3  £2£2i.£5£SLi!!i££ :  The  maximum  known  pool  waa  an  elevation 
below  the  right  emergency  spillway. 

5.4  Flood  Potential:  The  100-year  flood,  1/2  PMF,  and  PMF  were 
developed  and  routed  through  the  reservoir  by  use  of  the  HEC-1DS 
computer  program  (Reference  1,  Appendix  IV)  and  appropriate  unit 
hydrograph,  precipitation  and  storage-outflow  data.  Clark's  Tc  and  R 
coefficients  for  the  local  drainage  area  were  estimated  from  basin 
characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  form  the  U.  S.  Weather  bureau  Publications 
(References  3,  Appendix  IV). 

5.5  Rase  rvoi r  at  ions :  Pertinent  dam  and  reservoir  data  are 

shown  in  Table  1.1. 

Water  passes  automatically  into  the  underlying  cavernous  limestone 
at  approximately  elevation  1234.65.  The  design  normal  pool  has  only 
been  reached  during  flooding.  The  pool  returns  to  elevation  1234.65 
after  the  floods  recede. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a 
U.  S.  Geological  Survey  Quadrangle  Map.  Survey  data  taken  during  the 
inspection  was  correlated  to  the  Natural  Bridge,  Virginia  Quadrangle 
Map  to  help  develop  area  storage  data.  Rating  curves  for  the 
emergency  spillways,  non-overflow  section  were  developed.  In  routing 
hydrographs  through  the  reservoir,  it  was  assumed  that  the  initial 
pool  level  was  at  elevation  1234.65  and  flow  into  the  underlying 
cavernous  limestone  was  neglected. 


S.t  Overtopptnt  Potential:  The  probable  rise  i«  the  reservoir  and  other 

pertinent  indorsation  on  reservoir  performance  ia  ah own  in  the  following  table: 

i 


TAILC  5.1  6ESERV016  PERFORMANCE 


Item 

Normal 
f  low 

100  1/ 

Year 

Flood 

1/2  PMF 

PMF  2/ 

Peak  flow,  c.f.s. 
Inflow 

1 

641 

1648 

3296 

Outf low 

1 

0 

140 

2149 

Maximum  elevation 
ft.  ms  1 

1234.65 

1241.49 

1252.90 

1256.04 

Non-overflow  section 
elevation  1251.0 
Depth  of  flows,  ft 
Duration,  hra. 

- 

Velocity,  fps.  3/ 

** 

* 

Tailwater  elevation 

4/ 

- 

- 

- 

ft  msl 

1/The  100-Year  Flood  haa  one  chance  in  100  of  occurring  in  any  given  year. 

7/ The  PMF  ia  an  eatimate  of  flood  diachargea  that  may  be  expected  from  the  moat 
aeverc  combination  of  critical  meteorologic  and  hydrologic  conditiona  that  are 
reaaonably  poaaible  in  the  region. 

3/Critical  Velocity 

4/  No  tailwater  valuea  aince  outlet  ia  plugged. 

5.7  Reservoir  Emptying  Potential:  A  10-inch  ateel  pipe  that  can  be  rotated 
from  the  vertical  to  the  horiaontal  position  can  be  uaed  to  dewater  the  reservoir. 
The  low  level  outlet  will  permit  a  withdrawal  of  about  5.4  cfs  with  the  reservoir  at 
elevation  1234. b5  and  essentially  dewater  the  reservoir  in  leas  than  one  day.  The 
reaervoir  ia  about  5  feet  deep,  therefore,  sudden  drawdown  ia  not  of  concern. 

5.6  Evaluation:  Based  on  the  sice  (intermediate)  and  hazard  classification 

(significant)  the  recommended  Spillway  Design  Flood  ia  the  1/2  PMF  t‘o  the  PMF. 
Because  of  the  risk  involved,  the  1/2  PMF  has  been  selected  as  the  SDF.  The 
spillways  will  pass  the  PMF  without  overtopping  the  crest  of  the  dam;  therefore,  the 
SDF  can  be  passed. 

Conclusions  pertain  to  present  day  conditions  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


DAM  STABILITY 


6.1  Foundation  and  Abutment:  There  is  no  detailed  information 
available  on  the  foundation  conditions.  The  dam  is  located  within  the 
Applachian  Valley  and  Ridge  physi ograph ic  province.  This  area  is 
characterized  by  alternating  northeastward  trending  ridges  and  intervening 
valleys.  Roc/  in  the  vicinity  of  the  dam  is  part  of  the  Chepultepec 
Formation  of  Ordovician  Age  and  consists  of  limestones  and  dolomites. 

A  major  geological  structure  in  the  area  is  the  Pu ) as/ i -St aun ton  Fault. 

This  thrust  fault  is  probably  partially  responsible  for  much  of  the  complex 
geology  located  in  the  area.  The  fault  is  believed  to  have  caused  Cambrian 
Age  Formations  to  override  and  cover  Ordovician  and  Devonian  age  strata. 

The  dam  site  is  apparently  underlain  by  cavernous  limestone.  According  to 
Mr.  Barger,  the  foundation  is  /eyed  into  the  red,  high  plastic,  residual 
clay.  There  is  no  /nown  drainage  system.. 

6.2  Emban/ment: 


6.2.1  Mate  r ia I  :  There  is  no  detailed  information  available  on  the 
emban/ment  materials.  The  only  /nown  information  is  that  the  borrow  area 
was  located  adjacent  to  the  left  side  of  the  reservoir.  The  area  soils  are 
generally  a  residual,  red,  high  plastic  clay.  The  nature  of  the  emban/ment 
materials  is  considered  to  be  homogeneous. 

6.2.2  Stability:  There  are  no  available  stability  calculations.  The 
dam  is  •'♦5. 2  feet  high  and  22  feet  wide  at  the  crest.  The  upstream  slope  is 
2.6  H:  IV,  and  the  downstream  slope  is  3H:1V.  The  dam  was  designed  for  a 
normal  pool  elevation  of  about  1 248  feet  msl.  The  maximum  storage  pool 
elevation  is  approximately  1252.3  feet  msl,  the  elevation  of  the  emergency 
spillway's  lowest  point.  Since  the  reservoir  is  about  5  feet  deep,  sudden 
drawdown  is  not  a  concern.  The  existing  pool  is  approximately  17.65  feet 
oelow  maximum  storage  pool  due  to  the  seepage  into  the  underlying  cavernous 
limestone.  The  dam  has  never  been  subjected  to  a  maximum  storage  pool. 

According  to  the  guidelines  presented  in  Design  of  Small  Dans,  U.S. 
Department  of  The  Interior.  Bureau  of  Reclamation  . the slopes recommended 
for  a  small  homogeneous  earthfill  dam  on  a  stable  foundation  not  subjected 
to  a  rapid  drawdown  are  3.5H:1V  upstream  and  2.5H:1V  downstream.  The 
recommended  crest  width  is  16  feet. 

Based  on  these  guidelines,  the  dam  has  an  inadequate  upstream  slope,  and 
an  adequate  downstream  slope.  Its  crest  width  of  22  feet  is  adequate. 
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6.2.3  Seismic  Stability:  The  site  is  located  in  Seismic  cone  2. 
Therefore,  according  to  the  Recommended  Guidelines  For  Saft»y  Inspection  Of 
Dams.  The  dam  is  considered  to  Have  no  hazard  /rom  earthquakes  provided 
that  static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exists. 

6.3  Eva  1  nation :  There  is  insufficient  information  to  adequately 
evaluate  the  stability  of  the  dam.  However,  the  visual  inspection  revealed 
no  apparent  instability.  Based  on  the  Bureau  of  Reclamation  Guidelines,  the 
upstream  slope  is  inadequate,  but  the  downstream  slope  and  crest  width  are 
adequate.  The  embanxments  are  considered  stable  during  both  normal  pool  and 
maximum  storage  pool  operations.  In  addition,  overtopping  is  not  a  problem 
because  the  spillways  will  pass  the  spillway  design  flood  selected  for  this 
dam  without  overtopping  it.  Also,  based  on  the  visual  inspection,  the 
foundation  is  considered  sound.  Therefore,  no  stability  calculations  are 
required. 
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SECTION  7 


ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Assessment:  There  ia  insufficient  engineering  data.  However, 
the  visual  inspection  did  not  reveal  any  findings  that  would  prove  the  dam 
unsound.  Overall,  the  dam  is  in  good  condition,  and  no  immediate  remedial 
measures  are  required.  A  stability  check  is  not  required. 

The  Corps  of  Engineers  Guidelines  indicate  the  appropriate  spillway 
design  flood  (SDF)  for  the  dam  is  1/2  PMF  since  the  dam  is  classified  as 
being  intermediate  size  with  significant  hazard.  The  dam  will  pass  the  1/2 
PMF  without  overtopping.  Based  on  the  visual  inspection,  the  foundation  is 
considered  sound. 

Based  on  a  Bureau  of  Reclamation  Guidelines,  the  upstream  slope  is 
inadequate,  but  the  downstream  slope  and  crest  width  are  adequate. 

There  is  no  regular  maintenance  program  nor  is  there  an  emergency 
warning  plan. 


7.2  Recommend  Remedial  Measures:  It  is  recommended  that  the  regular 
maintenance  operation  program  be  documented  for  future  reference.  A  formal 
emergency  procedure  and  warning  system  should  be  developed  and  put  into 
operation  as  soon  as  possible.  This  should  include  how  to  operate  the  dam 
during  an  emergency;  and  who  to  notify,  including  public  officals,  in  case 
evacuation  from  the  downstream  area  is  necessary.  The  local  emergency 
services  Coordinator  of  the  State  Office  of  Emergency  and  Energy  Service  can 
assist  in  the  preparation  of  an  emergency  warning  plan. 

Also,  the  inspection  revealed  the  following  maintenance  items  that 
should  be  scheduled  during  a  regular  maintenance  period  within  the  next  12 
months : 

a.  Check  the  embanxments  for  animal  burrows  during  periodic 
maintenance  inspections  and  if  found,  fill  with  compacted  soil 
and  seed. 

b.  Cut  the  tree  on  the  upstream  and  remove  the  root  structure. 
Remove  any  trees  and  brush  found  during  subsequent  maintenance 
inspections.  Fill  all  subsequent  holes  with  compacted  material 
and  then  sod  or  seed. 

c.  The  bare  portions  of  the  upstream  slope  shall  be  seeded. 

d.  Install  a  staffgage  in  the  reservoir  to  extend  above  the  crest 
of  the  dam. 
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APPENDIX  I 
HAPS  AND  DRAWINGS 


► 


PHOTO  *  3  UPSTREAM  FACE 


PHOTO  *4  PRINCIPAL  SPILLWAY  INTAKE 
STRUCTURE  AND  STAND  PIPE 


PHOTO  §5  EMERGENCY  SPILL  WAY  AT 
RIGHT  ABUTMENT 


RIGHT  ABUTMENT 

( 


PHOTO  *7  LOW  AREA  IN  LEFT  ABUTMENT 

(WOULD  FUNCTION  AS  AUXILIARY 
EMERGENCY  SPILLWAY  ) 


PHOTO  *8  DOWNSTREAM  AREA  (AS  SEEN 
FROM  CREST  OF  DAM) 
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APPENDIX  III 


FIELD  OBSERVATIONS 
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PRINCIPAL  SPILLWAY 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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